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Earth Stations and Spacecraft

2.4.12A MAXIMUM PERMISSIBLE PHASE AND AMPLITUDE IMBALANCES FOR
SUPPRESSED CARRIER (BPSK/(Q)QPSK/GMSK) RF MODULATORS FOR |
SPACE-TO-EARTH LINKS, CATEGORY A

The CCSDS,

considering

@) that suppressed carrier modulation (PSK) is recommended by CCSDS [401 (2.3.2) B-1] for
spacecraft telemetry transmissions in the 2 and 8 GHz bands when residual carrier modulation
would exceed PFD limits on the Earth’s surface;
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Earth Stations and Spacecraft

2.4.12B MAXIMUM PERMISSIBLE PHASE AND AMPLITUDE IMBALANCES FOR

SUPPRESSED CARRIER (BPSK/(O)QPSK/GMSK) RF MODULATORS FOR
SPACE-TO-EARTH LINKS, CATEGORY B

The CCSDS,

considering

(@)

(b)

(©)

(€)

that suppressed carrier modulation (PSK) is recommended by CCSDS [401 (2.3.2) B-2] for
spacecraft telemetry transmissions in the 2 and 8 GHz Category B bands;

that Gaussian Minimum Shift Keying with BTs=0.5 is recommended by CCSDS [401 (2.4.17B) B-2]
for high rate telemetry in the 2 and 8 GHz Category B bands;

that, for a balanced quadrature modulation of which the data rate and the power are the same
for both In-phase (I) and Quadrature (Q) channels, the phase imbalance between channels
caused by a deviation from the ideal 90-degree separation occurs when the phase shifter at the
transmitter and/or the receiver is no longer operated in the linear region;

that, for a balanced quadrature modulation, the phase and amplitude imbalances in the
modulated RF carrier as well as the phase imbalance between channels contribute to the
generation of cross-talk between channels through either a failure of maintaining the inter-
channel orthogonality or an imperfect carrier tracking, which can be detrimental to the system
performance;

recommends

that the modulator’s phase imbalance shall not exceed 5 degrees peak-te-peak—and the
amplitude imbalance shall not exceed 0.5 dB peak-te-peak-between the constellation points for
suppressed carrier systems using BPSK, (O)QPSK, or GMSK BTs=0.5.
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Earth Stations and Spacecraft

24208 .1 MODULATION METHODS AT HIGH SYMBOL RATES TRANSMISSIONS
FOR THE 31.8-32.3 GHz BAND, SPACE RESEARCH, SPACE-TO-EARTH,
CATEGORY B

The CCSDS,

considering
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Figure 2.4.20B-1: GMSK Precoder.
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DRAFT CCSDS RECOMMENDATIONS FOR RADIO FREQUENCY AND MODULATION SYSTEMS I

Earth Stations and Spacecraft

2.6.8B TRANSPONDER TURNAROUND FREQUENCY RATIOS FOR THE
31.8— 32.3 GHz AND 34.2 — 34.7 GHz BANDS, CATEGORY B

The CCSDS,

considering

@) that Category B space missions use Earth-to-space links in the 34.2-34.7 GHz band in
conjunction with space-to-Earth links in the 31.8-32.3 GHz band;

(b) that many of these space missions require coherency between the Earth-to-space and space-to-
Earth links for the generation of navigation data;

(c) that for space missions which require coherency, a Transponder Turnaround Frequency Ratio
(TTFR) that provides a maximum number of coherent channels must be defined,;

(d) that for reasons of standardization, of the on-board receiver design, a TTFR should be chosen
in such a way as to conserve 3344 as the denominator of the ratio for the 34 GHz uplink / 32
GHz downlink system;*

(e) that an odd number is selected as the uplink factor (humerator of the TTFR) and an even
number is selected as the downlink factor (denominator of the TTFR) to prevent downlink
harmonic interference with uplink signals;

() that, if the denominator of the TTFR can be factored into prime numbers < 19, then
conventional frequency multiplying devices, followed by band-pass filters, can be
implemented,

(9) that, if the difference between the numerator and the denominator of the TTFR can be factored
into prime numbers < 19, then conventional frequency multiplying devices, followed by band-
pass filters, can be implemented;

(h) that the number of frequency multipliers should be reduced to minimize the delay in the
spacecraft receiver’s closed phase-locked-loop path;

0] that the denominator of the TTFR should be chosen to allow maximum Voltage Controlled
Oscillator (VCO), Automatic Gain Control (AGC), and Diplexer implementation flexibility;

()] that the denominator of the TTFR should be chosen to generate a minimum number channels
that fall into the Inter-Satellite Service allocation in the 32-33 GHz band;

31.8-32.3 GHz bands.

NOTE:
1. See CCSDS Recommendations 401 (2.6.7) B-1.

CCSDS 401 (2.6.8B) BP-1 Page 2.6.8B-1 November1994May 2007 ||





